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ATLAS detector

Multipurpose detector at LHC, optimized for high p; physics and instantaneous

luminosity up to 103% cm2s?
Inner Detector (PIX, SCT, TRT) |n|<2.5

Muon Spectrometer |n|<2.7 _
_ _ *  Momentum resolution:
. Momentum resolution: o(p;)/p;<10% for muons with
to 1 TeV o o(p;)/p; =5 x10%p; (GeV) @ 1.5%
energy up
—me SR —* Impact parameter resolution:

5 um transverse, 100 um longitudinal

EM calorimeter |n|<3.2

* Measure the total energy
of et, e andy.
e E-resolution: o/E ~ 10%/

2m VE (GeV)

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detector
LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation fracker
Semiconductor fracker
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B physics triggers

e ATLAS has 3-level trigger system ( L1 - hardware, L2 and Event Filter (EF) — High
level trigger (HLT) )

* Dedicated B-physics triggers are based on both single muons and di-muons with

different thresholds and mass ranges. https://twiki.cern.ch/twiki/bin/view/AtlasPublic/
_ _ BPhysPublicResults#Stand_alone_plots
* Topological triggers process two L1 > T T — aE
_ , _ 10" ATLAS Preliminar e amome S
muon and refine results in the HLT with = Y syl
T9) Bl EF_2mu4_Bmumu -
. - 106 [Eer _Upeimumu =
a good vertex fit and mass cut. 2 o) Y(;?;S) EFf.,’LT;..,Wm;
= I EF_mud4mu6_Bmumu |
c 105 1,}(38) -EF_l'n|.n4¢'m.16_Up¢;il'nl.m'n._l_=
Topology Masswindow [ =T
Jpsimumu 2.5-4.3GeV 10° E
Upsimumu 8-12 GeV 10° -
Bmumu 483 GeV 10°E (5=7Tev det~2.3fb"
| ) P T R N | 1 P T R B |
2
« TrigDiMuon triggers require one L1 muon 1 L " [Gl(\’/]
and then search for a second muon in * 2011 JLdt=5.25fb" -
inner detector tracks. e 2012 JLdt=21.7fb™
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J/W = u*u topology
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B* production cross-section
(ATLAS-CONF-2013-008)

B*->J/(uw)K* Signal: double Gaussian (fixed from MC)

> :I T | LI | LI I LI I l‘ LI I LI I 1T 177 I I- LI l:
e Early 2011 data, 2.4fb1at 7TeV. o 1400~ ATLAS \s=7 TeV, ILdt=2'4 fol -
5 B —— D_ata 7
* Di-muon triggers with p;>4GeV. S 12000 T Signa -
) ) . ; - [ Total blackgr.ound -
e VTX fit with J/{ mass constraint, Q 1000 ¢ - Combinatorial background ]
frar — B B — J/vy i~ background -
LICJ P I B— J/vy K ©t background 7
p;(B*)>9GeV, |y(B*)|<2.3 800§ —
6001 i x :
p 400E- i . 20GeV<p, <25GeV E
- L 0.5<|y| <1 .
+ 200 + +
E Bf S Jiy K
J/\ll u 0 PRI [SSTO0T ST OO VOO FOU TN VU VO 00 N0 WO O WIS
B"‘ 5.5 5.6 5.7 58
p i m,,, k- [GeV]
K e e

Combinatorial background: single
exponential
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8 p; bines and 4 y bins in the full kinematic

B* production cross-section

(ATLAS-CONF-2013-008)

range 9GeV<pT<1ZOGeV and |y|<2.25

Powheg+Pythia: good agreement, both cross section and shape.
MC@NLO+Herwig: lower cross section and softer p; spectrum in
low y, harder p; spectrum in high'y.

FONLL: good agreement especially with p;<30GeV, compatible
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B. meson -> bound state of b, c quark.

B.->J/ym observation

(ATLAS-CONF-2012-028)

Track selection criteria have been optimized
according to the higher pileup condition of

* Gives an access of information unable to be the second half of 2011 data taking, to
obtained from charmonium and bottomonium. reduce the fake hadron tracks.
s F S L N ; F LI I L BN BRI B
S | ATLAS Preliminary Ldt=43fb" ] g O Work in progress 2011data,‘|. Ldt=43f"
2100 V§=7TeV ] S 50 =
- b . N {s=7TeV -
§ 80 - 2 50 =
> c - -
wos 2011 § Q - 2011 =
60 . w40 =
SR S . q o o+ 1 T —
40— m, = 6281 < h ] E Mg =6 (stat) MeV
LN, =82£17,, ] 20 N, =100+23
20:_ 0=363£92,, MeV + _: 105_ G=48.9% 118, MeV + _E
0500 6000 6200 6400 6600 6800 0 5500 6000 6200 6400 6600 6800
* B>J/Y(ptw) e My« (MeV)
c Kl PDG(BC) =6277t6MeV v

Full 2011 7TeV data, 4.3fb™. Di-muon trigger with p;>4GeV for p
the first half and p;>(6,4)GeV for the second half.

Unbinned maximum likelihood fit. Signal — Gaussian; Iy H
Background — Exponential. b B, "
p;(B.)>15GeV, |n|<2.5, VTX constrained to J/{ mass. T
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B.->J/\rt observation

(ATLAS-CONF-2012-028)

-J T T I T T T I T T T [ T T T

Work in progress
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Work in progress
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2012 data,| Ldt=19.2fb"

Vs=8TeV

2012

e
-
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.
-
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30F- i ~~~~~~~~ 100
- mg =6281.6+8.2_ , MeV || mg, = 6271.2+ 4.9, MeV
20 Ny =100%23 Ng, =310£35,, ]
C =489%11.8,, MeV +5 50— 6=46.4146,.. MeV —
10 3 ]
0 5500 6000 6200 ~ 6400 6600 6800 05300 6000 ~ 6200 6400 6600 6800
My - (MeV) my, » (MeV)
¢ BC->J/¢(M+M_)R
* Full 2012 8TeV data, 19.2fb*. Di-muon trigger with p;>(6,4)GeV.
* Fitin wide range to minimize the effects from in the left sideband.
* Frozen cuts from 2011 data -> to be tuned for 2012 conditions.
* Much higher pileup in 2012, 7TeV->8TeV.
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/g lifetime and mass
(Phys. Rev. D 87 (2013) 032002)

* A,%->ground state heavy b-baryon, JF = 1/2
* Lifetime still have large experimental uncertainty (2-3%).

* Discrepancy between CDF and DO measurements (1.80)

* N2->I/(wr)A°, AO->ptre

N° candidates N
P ]

« 1.08 GeV<m(pm)<1.15 GeV TT .
(Pt J/U candidates

2.8 GeV<m(pp)<3.4 GeV

* VTX fit constrained to the A°

mass, m=1115.68MeV +
AO M

VTX fit constrained to the

* Pointing to J/Y vertex
gtol/y )/ mass, m=3069.92MeV

Ag u : . :
/]/1/1 Di-muon trigger with
p>4GeV.

A ° candidates
» Cascade topology fit applied to p*, i, u* and W
with constraints
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Candidates / 17 MeV

/g lifetime and mass

(Phys. Rev. D 87 (2013) 032002)

* Full 2011 7TeV data, 4.9fb ™.

* Proper decay time T = (L, Mpp6(AL))/Pr, Mpps(Ay) = 5619.4MeV

* Simultaneous unbinned likelihood fit to m and t with per event error.

800__| T T T T | T T T T T T T T | T T T T I T T T l__ 8 : | T T T T T T | T T T | T T T | T T T | T T T l T T T 0
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m =5619.7 £ 0.7 (stat) £ 1.1 (syst) MeV

/g lifetime and mass

(Phys. Rev. D 87 (2013) 032002)

DELPHI
CDF'
CDF?

LHCDb

PDG world average*

T T E T I T I T T T | L | T I T T T I T T T I T T T | T

<ATLAS

= >

1 1 I 1 1 1 1 1 1 I 1 1 | I 1 1 1 I | 1 1

T=1.449 £ 0.036(stat) + 0.017(syst) ps

5540 5560 5580

* doesn't include the ATLAS and LHCb measurements

5600 5620 5640 5660
M, (MeV)

U LA AL LA LA LA AL AL DL AL B
CDF'  Adv .
ALEPH AJvandAl'l ——
OPAL AJvandAl'T -
DELPHI AJvand Al'T =
DY’ Acpv ——-
D&? JIWA ——
CDF? At ——
CDF®  JiyA ——
PDG world average* —.—
LHCb (36 pb™) . —
DZ® (10.4 b .
<ATLAS 6w -
oo b by by b by a1
0.4 0.6 0.8 1 1.2 1.4 1.6
* doesn't include the ATLAS, LHCb, and D@° measurements ‘L'A (ps)

*  Analysis was cross-checked with B ->J/W(uw)KO(TT' ) ( © measured with good precision, t(B,),pe =
= 1.509+0.012(stat)+0.018(syst) ps )

. Lifetime ratio Measured:

1.519+0.007ps, 1(B,)

measured ~

R =1t(A,°)/t(By)=0.960 + 0.025(stat) + 0.016(syst)

Agree with DO (0.864+0.052(stat)+0.033(syst) ), CDF ( 1.020+0.030(stat)+0.008(syst) ) and heavy quark
expansion calculations (0.88-0.97), compatible with the NLO (0.86-0.88 +0.05 ).
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Y - utu topology
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Observation of a New y, State
Phys. Rev. Lett. 108 (2012) 152001

Observed bottomonium radiative decays in ATLAS, L=4.4 lio)

b quarkonium x,(1P), x,(2P) states have

been observed through the radiactive decay 8 | 4™ :
een observed through the radiactive decay (5 ,, ¢ S —
modes 2 i F 0P R
el e [EEEE

©  X(1P) >Y(1S)y SR i :
with m = 9.90GeV E (o - :":,-"f";-':{“””””yc',l,ljl(HZIHFl’H)m”“ﬁ N

c - i '- Mass barycentre i

¢ ¥ (2P) >Y(15,2S)y [ ves) & i 1
10 - -

with m = 10.26GeV - {|||||||||||||||||(||1||g||)|||||u= 1

- T S o

The x,(3P) has not been observed before 9.8 - averages
. Predicted mass: ~10.52 GeV 06 7
. Hyperfine splitting: 10-20MeV rus) f
9.4 - -

. Xp(3P) 2Y(1S,2S)y i |
NGO (0,1,2)" ]

Search though x,(nP) =Y(1S,2S)y. 92 L= 0 1 _
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Observation of a New y, State
Phys. Rev. Lett. 108 (2012) 152001

pruy Candidates /(25 MeV)

Unbinned maximum likelihood fit

Calo. based photon Tracker based photon
LI B R B R AR S 2208 T T L
70E ATLAS JLdt=4.4 . g g 200;_ ATLAS . Datai]:(1f)y — Fitto]:(f)y _z
60F = 0 130}det=4.4 for! [} ¢ DaY@S)y — Ftex@sy =
C ¢ Data 7 = e A Background to Y(15)y 3
50F Unconverted Photons — E o 160_0 | ball  Baokground 0@y
N | Background - « 140p rystal ba 3
40 = 2 420 - Converted Photons
- Gaussian . @ E =
30__ - (i 1005 E
: ;= % E
20 = 3= 60 )\ L =
o/ Nt el Y B oF , :
0E L e e .‘. 285_ f .";. | U R T A o .AI P -_E
9.6 9.8 100 102 104 106 108 9.6 98 100 102 104 106 108
mEy) - m@'w) +m o [GeV] mEwy) -mp) +m - [GeV]
. Search in mass difference m(p*wy)-m(p*p)+m(Yppg) to minimize the muon resolution
effects.

. 2011 7TeV data, 4.4 fb'!
*  New structure observed at m = 10.530+0.005,,,,,+0.009 , , , GeV

«  Significance V-2log(L/L°)> 60 in two statistically independent samples.
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Summary

. B* production cross-section has been measured
© B>J/P(prw)Kr
* 9GeV<p;<120GeV and |y|<2.25
. Powheg+Pythia gives a good description while MC@NLO+Herwig is lower and
softer in low y and harder in high y compare to the data .
. FONLL agree with data especially with p;<30GeV.
*  B_has been observed using full 2011 and 2012 data
*  B>J/P(prp)mt
* A mass and lifetime have been measured
© AN, A%->prre
. m =5619.7 £ 0.7 (stat) + 1.1 (syst) MeV
e 1=1.449 +0.036(stat) £ 0.017(syst) ps
«  Agree with LHCb and PDG, best uncertainty.
. New particle x,(3P) has been first observed at ATLAS
*  X,(3P) =>Y(1S,2S)y
. m = 10.530%0.005 ,, ,£0.009 . , GeV
 Significance>60
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Backup
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Integrated luminosity

Total Integrated Luminosity [fb ]

L B B L N L L R LR 3
75 ATLAS Onllne Lumlnosny \s=7TeV 4 £ 30 ATLAS Onllne LumIHOSItY \s=8TeV -
65— [ LHC Delivered _E %‘ - [ LHC Delivered ]

- [_] ATLAS Recorded 1 Q25 [[]ATLAS Recorded -
5k Total Delivered: 5.61 fb' - § 20 :_ Total Delivered: 23.3 fb' ]

- Total Recorded: 5.25 fb' . 3 - Total Recorded: 21.7 fb' 5
4— -4 9 - 3

C 7 © — =

- 1 5 15C -
3 - & - ]

_ ] c N _|
of R 5 0 E

- 1 R - .

1 — — 5 — ]
0_ . e T ] 0 L 3
28/02 30/04 30/06 30/08 3110 26/03 31 /05 06/08 111 O 1712

Day in 2011 Day in 2012

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/LuminosityPublicResults

Record luminosity in 2011: 5.25fb™!, uncertainty 1.8%
Record luminosity in 2012: 21.7fb™*, preliminary uncertainty 2.8%
Detector efficiency 2 95%
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Observation of a New y, State
Phys. Rev. Lett. 108 (2012) 152001

Y(1S,2S) - ptu

Di-muon tigger with p; > 4GeV, |n| <
2.3

Photon

Unconverted photons:

. EM calorimeter energy deposit
Converted photons

. Reconstructed using e tracks.

\\E(IS, 2S)4' 3
X, (3P) TS ‘ <
14 \\}( u

Unconverted « ? e’
-

Converted
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The asymmetric mass window for Y(2S) is

chosen to reduce contamination from the Y(3S)

peak and continuum background contributions.
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